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abrupt line can be drawn between alternation and ordinary sex- 
ual reproduction, but that they are different forms of the same 
process. In a future paper I hope to say a few words upon 
this subject, and to show how all the strange peculiarities of Sal- 
pa receive a simple explanation upon the theory that it is the 
descendant of an ordinary tunicate which has been modified by 
natural selection. 



T 



PLAIN, PRAIRIE, AND FOREST. 

BY PROF. J. D. WHITNEY. 
PAKT II. 

HE more the prairies are studied, the less will one feel dis- 
posed to adopt any theory for their origin dependent on cli- 
mate, and the more will the attention be turned to the question 
of the character of the soil, the distribution of the geological for- 
mations from which this soil has been derived, and the cycle of 
recent geological events by which it has been distributed and ac- 
cumulated in its present position. It is evident, however, that in 
the discussion of a question of this kind full details of the obser- 
vations made cannot be given ; they would occupy volumes. It 
is for the observer himself, on carefully analyzing and classifying 
the results of his examinations, to state the conclusions at which 
he has arrived ; a catalogue of the localities visited would be of 
little service to any one else in enabling him to form an inde- 
pendent opinion. 

As the result of a great number of observations made over all 
the prairie States, we find, almost without exception, that absence 
of forests is connected with extreme fineness of soil, and that 
this fine material usually occurs in heavy deposits. It seems 
hardly necessary to enlarge on the characteristics of the so-called 
" prairie soil." To look at a plow with which the prairie has 
been broken up ought to be a sufficient indication of this fine- 
ness. How often has the writer admired the beautiful polish put 
upon this common utensil used on the western prairies, and con- 
trasted its appearance with that of the scratched and battered 
article with which the hills of New England had been belabored. 
Let us, however, quote a few paragraphs illustrative of the nature 
of the prairie soil from some of the Geological Survey Reports, 
beginning with that of Illinois. 

" All the part of the county [Boone, Illinois] south of the 
Kishwaukee may be called a treeless prairie, characterized by 
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long, low, undulating rolls and low ranges of hills and ridges. 
In some places it is flat, with swales and sloughs of limited extent, 
between moist marshes and black, fat meadow lands. A few trees 
skirt along Coon Creek, and scattered patches of timber in one 
or two other places relieve the level landscape. A broad, rich, 
comparatively level Illinois prairie, these hundred noble sections 
preserve yet some of that primitive beauty which gave two town- 
ships [Spring and Flora] their names. Before the busy teeming 
millions of the sons of toil swarmed over the fertile West, prairie 
flowers, in spring-like beauty and autumnal glory, bloomed where 
now the glancing plow-share turns the spring furrow, and the 
golden-ripened wheat-fields dally with the fugitive winds. The 
purple and golden clouds of flowers that used to lay on these 
prairies are now no more ; but in their place the tasseled Indian 
corn waves its head, and men are growing rich from the cultiva- 
tion in useful crops of these old flower-beds of nature." 1 

Again, from the Missouri Reports : " Timber is not very abun- 
dant in Saline County Throughout almost its entire area, 

there is a deep, rich, black soil, of unsurpassed fertility. The 
ease with which these beautiful, rich, mellow prairie lands can 
be cultivated almost makes the toil of the husbandman a pleasure, 
while their freedom from rocks, roots, stumps, and other impedi- 
ments enables him to use the various modern labor-saving agri- 
cultural implements with astonishing effect." 2 Next, from the 
Iowa Report : " The scarcity of timber has, doubtless, had much 
to do in retarding the settlement of this fine region [Ida 

County] The soil throughout the county is mainly of 

bluff origin. It consists of a buff-colored, exceedingly finely com- 
minuted silicious earth. The bluff formation overspreads the 
entire county, enveloping the uplands in a deep mantle of the 
peculiar silicious deposit of which it is composed. In the south- 
ern portion of the county it probably attains its greatest thick- 
ness, where it cannot be less than one hundred feet." 3 It seems 
hardly necessary to multiply quotations of this kind, as might 
be done to any extent. No person can have traveled through 
Southern Wisconsin, Illinois, Iowa, or Missouri, without having 
had everywhere occasion to notice the prairie soil and to find out 
what its characters are, and that, as a general rule, it is exceed- 
ingly fine and deep. There are whole counties in Iowa where 

1 Worthen's Illinois Report, v. 95. 

2 Reports of the Geological Survey of Missouri, 1855-1871, pp. 159 and 179. 

3 C. A. White in Geology of Iowa, ii. 163. 
vol. x. — no. 11. 42 
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not a single pebble can be found ; children are born and grow up 
without ever having seen a fragment of stone, a bowlder, or 
even a pebble large enough to throw at a dog. 

If, then, this extreme fineness of the soil is the cause of the 
absence of forest growth, we ought to be able to explain, when 
looking at the facts from this point of view, that which from any 
other theoretical stand-point has seemed entirely inexplicable. 
The apparently eccentric distribution of the timbered tracts 
within the prairie, and of forest-covered patches in the midst of 
great treeless regions, — these conditions, which are evidently so 
little connected with absence or presence of moisture, and which 
seem so obscure, how clear they become when we examine the 
soil itself, instead of interrogating the skies and the rain-tables ! 

How, then, are the wooded tracts distributed in the prairie 
region ? An examination of the maps before us, on which the 
prairies of Illinois, Wisconsin, Iowa, and Minnesota are desig- 
nated, from materials collected at the General Land Office, shows 
clearly that, as a general rule, it is the higher portion of the 
country which is destitute of timber. All are probably some- 
what familiar with the terms commonly in use at the West, 
" river-bottom," " bluff," and " prairie upland." J All are aware 
that the prairie Country has, in general, a moderately undulating 
surface, and that the streams, which are very numerous, have sunk 
their beds to a depth of from a few feet up to two hundred or 
three hundred below the general level; that these valleys are 
often very wide in comparison with the size of the streams which 
meander through them, and that the ascent on to the uplands is 
not a gradual one, but usually rather steep, such steep ascents 
being universally known as " bluffs." These bluffs often, es- 
pecially in Wisconsin, Northern Iowa, and Northern Illinois, ex- 
hibit outcropping edges of rocks, forming low, nearly perpendicu- 
lar ledges, the geological formations lying almost everywhere in 
the prairie region in a nearly horizontal position, and consisting 
of nearly, if not quite, unaltered limestones, shales, and argilla- 
ceous sandstones. 

As a general rule, the timbered tracts are found in one of two 
positions: either they stretch along the bluffs which border the 
river valleys, or they occupy patches, called groves, high up on 
the uplands, at a level of a few feet — rarely as much as a hun- 
dred — above the surrounding prairies. The river bottoms them- 

1 For a careful description of the surface in the prairie region, by the present 
writer, see Hall and Whitney's Geology of Iowa, 1858, vol. i., chapter 1. 



1876.] Plain, Prairie, and Forest. 659 

selves are sometimes quite heavily timbered, but frequently 
treeless and covered with grass, and then known as " bottom 
prairies." In Illinois, of which State perhaps three quarters to 
two thirds are prairie, the wooded tracts are almost entirely in 
the river valleys or along the edges of the bluffs ; the uplands, 
or rolling and nearly flat plains between the streams, are, to a 
large extent, destitute of timber. Very much the same condition 
of things exists in Iowa. Here, however, a considerable portion 
of the surface east of a line drawn in a northwesterly direction 
from the mouth of the Makoqueta River to the state line is 
pretty well timbered, while west of this there is a gradually in- 
creasing deficiency as we go towards the Missouri. All through 
the State, however, except in the northwest corner, there are 
isolated patches of timber on the upland, often forming beautiful 
and extensive areas of woodland. In Wisconsin the prairie re- 
gion lies mostly to the north of the river of that name. Just 
along the river is a narrow belt of prairie, in interrupted patches. 
Then, twelve or fifteen miles farther south, comes an extensive 
and continuous prairie, stretching along from east to west and oc- 
cupying the divide between the waters flowing into the Wisconsin 
and those tributary to Rock River. It was on this line of prairie 
that the famous " military road " was built by the government 
to connect Lake Michigan with the Mississippi, and which was 
once of so much importance. South from this east and west 
line of prairie run several broad patches of the same, gradually 
widening southwards, and occupying more than half the surface 
when we reach the Illinois state line. In the midst of these 
areas of prairie are fine groves of timber, quite dense, sometimes 
near a creek and sometimes far away from water. In the bend 
between the Wisconsin and the Mississippi, as the latter curves 
to the east just before passing Cassville, there is a beautiful, 
isolated prairie, about fourteen miles long and twelve wide in 
its widest part, having one large grove near its southeastern 
edge. Space is wanting to enable us to indicate all the peculiar- 
ities of the distribution and intermingling of prairie and timber 
from Minnesota to Arkansas ; but the reader must surely have 
bcome convinced that inequality in the distribution of moisture 
offers no solution of the problem before us. 

Let us turn, at present, to the geological side of the investiga- 
tion. The whole of New England and New York, and a large 
part of Ohio and Indiana, together with the whole of Michigan 
and of Northern Wisconsin, constitute a region over which the 
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northern drift phenomena have been displayed on a grand scale. 
Consequently, almost the whole of this area is covered with heavy 
deposits of coarse gravel and bovvldery materials. These deposits, 
if not at the surface, are near it, and the finer materials deposited 
on them, by alluvial and other agencies, generally form only a 
thin covering for the coarse deposits beneath. But as we go 
south and west from the region indicated above, we find the un- 
derlying rock — the "bed-rock," as the Californian miners would 
call it — deeply covered with loose materials, it is true, but we 
observe also that these are quite different in character from what 
they are to the north and east. We come to a region where the 
drift agencies have been very limited in their action. The bulk of 
the superficial detritus has been formed from the decomposition of 
the underlying rock, and this detritus has been but little disturbed 
or moved from its original position. If erratic deposits exist, they 
are usually deeply covered with finer materials derived from close 
at hand. A great area exists in Wisconsin and Minnesota over 
which not a single drift pebble has ever been found, either at the 
surface or at any depth beneath it. The strata have become 
chemically disaggregated and dissolved by the percolation of the 
rain through them, the calcareous matter has been carried off in 
solution, and there is left behind as a residuum the insoluble 
matter which the rock originally contained, and which, consisting 
largely of silica and silicate of alumina, forms by its aggrega- 
tion a silicious and clayey deposit of almost impalpable fineness. 
It is this fine material which makes up the bulk of the prairie 
soil ; and, as the writer conceives, it is this fineness which is es- 
pecially inimical to the growth of trees. Exactly as we see the 
desiccated lakes in the midst of the forests gradually filling up 
with finely-comminuted materials and becoming covered with a 
growth of grasses or sedges, which is not afterwards encroached 
on by trees, no matter whether the ground becomes completely 
dry or whether it remains more or less swampy, so we have the 
prairies, which have certainly never at any time been overspread 
with forests, and which would always remain as they are, pro- 
vided the climate underwent no radical change and they were 
not interfered with by man. It is for the vegetable physiologist 
to say why this fineness of the soil is unfavorable to the growth 
of trees ; it is for the geologist and physical geographer to set 
forth the facts which they may observe within the line of their 
own professional work. 

From the point of view here established it is easy to explain 
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phenomena which, if any other theory be adopted, seem to be 
entirely inexplicable. 

The first question which occurs is this : Why are the prairies, 
or grassy plains in general, almost exclusively limited to areas 
which are comparatively level ? No theories of climatic influ- 
ence or unequal distribution of moisture seem to have any bear- 
ing on the solution of this question. But if we consider that 
in order to carry off the finest particles produced by the disag- 
gregation of the rocks there must be currents of water having 
considerable velocity, we see that it is only in hilly regions that 
the soil will be washed out enough by the rapid flow of the 
streams to give rise to a soil sufficiently coarse to favor the 
growth of forests. Thus it happens that in the prairie region 
the growth of trees is so frequently limited to the bluffs which 
border the streams ; it is because the inclination is sufficiently 
rapid to cause the water, as it finds its way down to the bottom 
of the valley, to take with it the finer particles which on the up- 
lands remain undisturbed. When heavy rains fall, the water 
stands upon the surface in sheets and pools, and gradually soaks 
into the ground. For this reason the divides between the streams, 
where there is hardly any perceptible inclination of the surface, 
are occupied in preference by prairie lands. If the height of the 
bluffs be considerable and the eroding power of the stream suffi- 
cient to cut the country up into a succession of ravines with but 
little level ground between them, then the whole region will be 
more or less covered with timber, as is the case in Northeastern 
Iowa, although the conditions with regard to moisture are less 
favorable than in some other parts of the State. The groves of 
timber which stand isolated upon the prairie, in so many places, 
are found on examination to have grown upon coarser soil than 
that which surrounds them ; in some cases, the deposits of coarse 
drift have escaped being covered by the prairie soil because a 
little more elevated in these spots, or the increased height has 
favored the washing away of the finer particles. The railroads 
which run through Northern Illinois, where prairie soil and drift 
soil are constantly alternating with each other, furnish excellent 
sections from which one can see at a glance, as he crosses the 
country, how dependent the growth of the forests is on the char- 
acter of the soil. One, even if blindfolded, could tell without 
difficulty, in the great majority of cases, by feeling the soil, 
whether he was in a timbered or a grassy region. Thus we see 
Mr. Winchell, in his description of the " Big Woods" of Minne- 



662 Plain, Prairie, and Forest. [November, 

sota, admitting that the soil is coarser and more gravelly than it 
is on the adjacent prairies, although he sees no connection be- 
tween this peculiar character of the soil and the exceptional ex- 
istence of an extensive forest upon it, while at the same time rec- 
ognizing the dilemma in which he is placed by his adoption of 
the prairie-fire theory. The writer has often noticed, during his 
explorations just on the western edge of the Lead Region, that 
the vicinity of old, abandoned shafts was becoming overgrown 
with trees, the fact being that in the sinking coarser materials 
underlying the prairie soil had been reached and thrown out in 
abundance on the surface, and that it was on this gravelly detri- 
tus that the trees were growing, the adjacent, undisturbed prairie 
remaining in its natural, grassed condition. 

The distribution of the timbered and prairie tracts in Wiscon- 
sin, as already suggested, illustrates beautifully the dependence 
of the forest growth on geological conditions rather than on those 
having to do with climate. In the northern part of the State, 
as we see indicated on Professor Brewer's map, is a region of 
dense forest, although, as the table of rain-fall statistics given 
on a preceding page a shows, this is not a region of large precipita- 
tion. It is> however, heavily covered with coarse detrital mate- 
rials, plentifully distributed from the " head-quarters of the drift," 
on Lake Superior. The rocks underlying the drift deposits are 
crystalline, belonging to the Azoic series, and the surface is rough 
and broken, being intersected with low ridges, and knobs of 
granite and trap. South of this is a large area occupying the 
central portion of the State and extending down as far as the 
Wisconsin River, almost exclusively occupied by a very pure 
silicious sandstone, which is wrapped about the Azoic region, ex- 
tending in a northeasterly direction to the Menomonee River, and 
northwest to the Falls of the St. Croix. This great sandstone- 
covered area is the pine district of the State, while south of the 
Wisconsin is the region of oak openings and prairies. And 
when we reach these treeless tracts, the range and extent of 
which have already been indicated, we find that we have got en- 
tirely beyond the drift-covered area, and that we are upon a soil 
made up of the insoluble residuum left from the disintegration of 
several hundreds of feet in thickness of limestone and dolomites, 
which have been dissolved out and carried away by the rain, 
there being abundant evidence that this region has never been 
covered by water since it was first raised above the Silurian 
1 See Naturalist, x. 586. 
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ocean. Thus we find the distribution of forest and prairie in 
Wisconsin to be most intimately connected with the nature of 
the soil and the geological conditions under which this has been 
formed, while it has been clearly shown that climatic conditions 
were either absolutely null in their action or else entirely second- 
ary to those other more potent ones which have been designated. 

Were there space enough, it would be possible to show, with 
abundant detail of description, how, all over the prairie region, 
the characters of the soil and the surface harmoniously combine 
to favor or repress the growth of forests, regardless of the amount 
or distribution of the atmospheric precipitation. A thorough 
working out of the surface geology of Missouri or Arkansas 
would especially well illustrate the correctness of the statements 
which have been here advanced, and the inferences which have 
been drawn from them. 1 

It remains to say a few words in regard to the views of Mr. 
Lesquereux. He, if we have correctly apprehended his theory, 
ascribes the existence of the prairies almost exclusively to the 
character of the soil. But he conceives this unfittedness for 
tree-growth to be, in some way not clearly apprehended by the 
writer, due to the " agency and growth of a peculiar vegetation." 
If we are not mistaken, the essential points of the theory of Mr. 
Lesquereux are — and, as far as possible, we will use his own 
words in setting it forth — " that all the prairies of the Missis- 
sippi Valley have been formed by the slow recess of sheets of 
water of various extent, first transformed into swamps and by 
and by drained and dried ; " the soil thus formed " is neither 
peat nor humus, but a black, soft mold, impregnated with a 
large proportion of ulmic acid, produced by the slow decomposi- 
tion, mostly under water, of aquatic plants, and thus partaking 
as much of the nature of the peat as of that of the true humus ; " 
these plants " contain in their tissue a great proportion of lime, 
alumina, silica, and even of oxide of iron, the elements of clay. 
Moreover, this vegetation of the low, stagnated waters feeds a 
prodigious quantity of small mollusks and infusoria, whose shells 
and detritus greatly add to the deposits. The final result of 
the decomposition of the whole matter is that fine clay of the 
subsoil of the prairies, which is indeed truly impalpable, when 
dried and pulverized and unmixed with sand." 

1 Mr. Gabb has shown (see American Journal of Science (3), ii. 127) that in 
Santo Domingo " the grass and tree regions are sharply defined, and correspond in the 
main with certain geological features." 
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The writer has taken the liberty of italicizing a few words in 
the last sentence quoted from Mr. Lesquereux, 1 in order that the 
reader may not fail to notice that there is an essential agreement 
between us on the main point, which is that of the fineness of 
the prairie soil. That is to say, the main point in the opinion of 
the writer, but apparently not in that of Mr. Lesquereux, for 
he says, in speaking of the absence of trees as being caused by 
the fineness of the soil, " This explanation, I think, cannot satisfy 
the mind." When, however, we seek in his chapter on the 
prairies for the essential thing which does bring the desired men- 
tal satisfaction, we do not find it clearly stated, unless it be in 
the following sentences : " It is easy to see why trees cannot 
grow on such kind of soil [namely, the prairie soil, as described 
above]. The germination of seeds of arborescent plants needs the 
free access of oxygen for its development ; and the trees, espe- 
cially in their youth, absorb by the roots a great amount of air, 
and demand a solid point of attachment to fix themselves. 
Moreover, the acid of this kind of soil, by its particularly anti- 
septic property, promotes the vegetation of a peculiar group of 
plants, mostly herbaceous." That is to say, the soil formed by 
the decomposition of aquatic plants is unfavorable to the growth 
of forests, not only on account of its fineness, which must cer- 
tainly at least assist in preventing " the free access of oxygen," 
but also because its chemical qualities are such as especially 
favor herbaceous vegetation. 

That some portions of the prairie soil may have been formed 
by the decomposition of aquatic plants in the manner suggested 
by Mr. Lesquereux we are not disposed to deny, although not 
aware that it has yet been proved by chemical investigation that 
such a soil is chemically unfitted to support the growth of forest 
trees. We are, however, still disposed to adhere to the state- 
ment made in the Wisconsin report (1862), that "the great mass 
of superficial clay, loam, and other loose materials lying on the 
solid rock in this region [the Lead Region of the Upper Missis- 
sippi, a prairie country] is simply the residuum left after the 
more or less complete solution and removal of the soluble por- 
tion of the rock." 2 That the prairie soil proper is not, as a 
general rule, or necessarily, a soil containing a large amount of 

1 Geology of Illinois (1866) vol. i., chap, vii., Onthe Origin and Formation of the 
Prairies. 

2 See Wisconsin Report, chapter iii., on the Physical Geography and Surface Ge- 
ology of the Upper Mississippi Lead Region, by the author of the present article. 
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organic matter, seems to us clear. A large quantity of such mate- 
rial does collect, it is true, in the swampy places and low swales 
between the ridges or swells of the prairies ; but it must be 
remembered that the higher grounds — the divides between the 
streams — avepar excellence the regions of prairie. And it would 
be extremely difficult to prove that these higher grounds have 
ever been occupied by an aquatic vegetation. The extensive dis- 
trict in Wisconsin and Minnesota which has never since almost 
the earliest period of geological time been covered by water, 1 and 
which is as far as possible from being of a swampy nature, is 
thoroughly a prairie region, as has already been described. 

The series of events in the course of which the detrital mate- 
rials covering the greater part of the States bordering on the 
Mississippi have been distributed and arranged in their present 
position must have been a long and complicated one. We know 
that the ocean has had nothing to do with it, for not a trace of 
anything marine has ever been found in these deposits, while 
bones of land animals and fresh-water shells and plants are not 
unfrequently met with. When we consider that in going west 
from the Mississippi we rise to an elevation of more than a thou- 
sand feet above the river, while all the time the prairie soil main- 
tains its character, it becomes evident that we cannot admit that 
deposition of this detrital matter took place in the same manner 
and at the same time from one vast area of fresh water. No 
possible barrier for this water could be found in any direction 
except to the west, for to have covered the whole prairie region 
its surface must have been nearly 2000 feet above the sea-level. 
Everything in the prairie region indicates the slow and, as a 
general rule, tranquil accumulation of detrital materials during 
a vast period of time, and as the result of agencies rather local 
than general, having more of a fluviatile than of a lacustrine 
character, and which must have been in operation for a long time 
before the glacial epoch commenced. The discussion, however, 
of the phenomena here alluded to would extend this paper far 
beyond any reasonable limits. 

Those who are familiar with the geology of the Mississippi 
Valley will not need to be told that the prairie region is one un- 
derlain by undisturbed and nearly horizontally stratified rocks. 
They will remember that these rocks are chiefly limestones, dol- 
omites, and shales, easily acted on by water, the bulk of the ma- 
terial being bodily removed in solution, and not left as a disin- 
1 See Wisconsin Report, page 118, et seq. 
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tegrated mass on the surface, as is the case with the harder met- 
amorphic rocks. These are the conditions specially favorable to 
the development of prairies ; and it is under these conditions that 
prairies, in the Western sense of the word, are usually met with. 

A few words may be added for the benefit of those who are 
disposed to put confidence in the stories told by persons having 
land for sale at the West, in regard to the ease with which forest 
trees may be raised on the prairies, some even going so far as to 
maintain that building a fence and keeping out the prairie fires 
is sufficient to insure the speedy covering of the land thus pro- 
tected with a growth of timber. The best answer that can be 
made in a few words to these assertions is to quote from a 
pamphlet published by a practical man, Mr. Leonard B. Hodges, 
Superintendent of Tree Planting of the Saint Paul and Pacific 
Railroad Company. His object is to urge the importance to the 
West of raising forest trees ; and does he say, " Fence in your 
land, gentlemen farmers, and your forests will develop them- 
selves" ? Quite the contrary ; he especially dwells on the point 
that even setting out the trees will not answer, unless the land 
has been properly prepared. To use his own words, " without 
this thorough preparation, failure and disappointment are inevi- 
table." So arduous a task is it to raise forest trees on the prairies 
that the State of Minnesota passed a law in 1871 granting a 
bounty of two dollars a year per acre for ten years and for every 
acre planted with " any kind of forest trees except black locust ; " 
and Congress has gone further by actually giving to any settler 
the land, to the extent of forty acres, on which he will maintain 
a growth of forest trees for ten years. These provisions will, we 
think, convince any one that raising timber on the prairies is not 
so very easy a matter, but rather something " going against the 
grain " of nature. 

There are persons to whom the position of the plains with 
reference to the prairies will be a decided stumbling-block in the 
way of their acceptance of the views above advanced. They 
will say, " Do not the plains begin where the prairies leave off, 
and are not the latter simply the incipient stage of the former ? 
Do we not find the amount of precipitation growing gradually 
less as we approach the Rocky Mountains in going from the At- 
lantic coast, and are not the prairies simply the result of this de- 
ficiency, manifesting itself in only a partial covering of the sur- 
face of the forests ? " This does indeed seem very plausible as 
long as one has not examined carefully into the facts ; let us con- 
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ceive that what was set forth in the first portion of this article 
will have been abundantly sufficient to disprove the existence of 
this assumed want of moisture in the Mississippi Valley. If the 
drift agencies had covered the whole of the prairie States with 
coarse detritus, as they have the region to the north and northeast; 
then, in the opinion of the writer, forests would have clothed the 
whole country, as far west, perhaps, as the western border of 
Iowa ; but from there on, no matter what the condition of the 
surface, they would not have extended themselves, because of the 
deficiency of moisture, the decrease being a very rapid one from 
the 94th meridian towards the west. On the other hand, there 
is nothing in the geological conditions of the surface in the region 
of the plains to prevent a forest growth, provided the climatolog- 
ical conditions were favorable, a complete change taking place in 
the character of the formations soon after we enter Nebraska and 
Kansas, the Cretaceous and Tertiary rocks covering up entirely all 
the older strata ; and as they consist almost exclusively of coarse 
arenaceous materials, they furnish by their decomposition a soil 
very different from that of the prairies. If, again, the topogra- 
phy of the country was such that the warm and moist winds 
could not blow from the Gulf of Mexico up the valley of the 
Mississippi, causing as they go an abundant precipitation, then 
that region would be a sterile one, instead of being, as it now is, 
one of the most favored agricultural areas of the world, albeit 
not everywhere clothed with forests. 



HYGIENE OF HOUSE PLANTS. 

BY GEORGE H. PERKINS, PH. D. 

A RE plants growing in occupied rooms injurious or beneficial 
-^*- to the health of the occupants ? This is a question often 
asked and often answered in a very general manner ; but it does 
not seem to be always easy to give specific reasons for a belief 
in the value or worthlessness of the influence of cultivated plants 
upon the air immediately about them. As full and satisfactory 
a reply to the question we have asked as can be given is of con- 
siderable importance, now that plants are found growing in a 
large majority of homes all over the country, and to furnish a 
reply is the object of this article. Although the writer is con- 
scious that it is not by any means all that could be desired, he yet 
hopes that it may not be wholly useless to many lovers and 
cultivators of plants. 



